










































MAQS 046 – Proprietary & Confidential 

TC Energy ANR Pipeline Co. 
LaGrange, IN 

TR01 
USEPA Methods 3A & 320 

FTIR Emissions Testing 
August 18th, 2022 

PROJ-020063

Scope 

Prism Analytical Technologies (Mt. Pleasant, MI) was contracted by Environmental Quality 
Management, Inc. (Cincinnati, OH) to conduct air emission testing for TC Energy ANR Pipeline 
Co, LaGrange, IN. Testing was performed August 18th, 2022 to determine concentrations of 
gaseous formaldehyde (CH2O), oxygen (O2), and moisture content (H2O) from natural gas turbine 
T01. 
 
US EPA Methods 3A and 320 was performed to quantify the concentration levels of gaseous 
formaldehyde, oxygen, and moisture content. James Carey (Prism) performed the data collection. 
Amanda Nilles (Prism) performed report generation and data validation. Phillip Kauppi (Prism) 
reviewed the FTIR data and report. 
 

Procedures 

StarBoost™ FTIR Method 320 Instrumental Configuration & Sample Collection

FTIR data were collected using an MKS MultiGas 2030 FTIR spectrometer configured with a 
StarBoost system.  The StarBoost technology consists of a 5-micron infrared detector, optical 
filtration and signal amplification.  It is designed to optimize signal response and limit instrument 
noise for low detection limit applications.  The FTIR was equipped with a temperature-controlled, 
5.11-meter multipass gas cell maintained at 191°C.  All data were collected in differential mode 
with 2 cm-1 resolution sample data and 8 cm-1 resolution background.  Each FTIR spectrum was 
derived from the coaddition of 220 scans, with a new data point generated approximately every 
60 seconds.   
 
Sample gas continuously flew through the FTIR gas cell via heated head sampling pump.  Total 
sample flow was approximately eight liters per minute.  Gas flow and sampling system pressure 
were monitored using a rotameter and pressure transducer.  See Table 1 below for sampling 
system details. 
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Table 1 – FTIR Sampling System 

Source StarBoost 
Serial #

Sampling 
Line

Probe
Assembly

Particulate Filter 
Media 

Operating 
Temperatures 

TR01 00244 
100’, 3/8” 
dia. Teflon 

3’, 3/8” dia. Inconel + 
heated filter element 

0.01µ borosilicate 
191°C FTIR + 
150°C system 

StarBoost™ FTIR QA/QC Methodology 

QA/QC procedures followed US EPA Method 320.  See Tables 2 and 3 below for QA/QC 
procedure details and list of calibration gas standards. All calibration gases were introduced to the 
analyzer and sampling system using instrument grade stainless steel rotameters.  All QA/QC 
procedures were within the acceptance criteria allowance of the EPA methodology. QA/QC 
calculations are presented in detail below. 
 
FTIR diagnostics were performed on the instrument daily to ensure signal intensity and line shape 
were acceptable to make low-level formaldehyde measurements.  

Table 2 – FTIR QA/QC Procedures 

QAQC 
Specification 

Purpose 
Calibration 

Gas 
Analyte 

Delivery Frequency Acceptance Criteria Result 

M320: Zero 
Verify that the FTIR is free of contaminants & zero 

the FTIR Nitrogen (zero) Direct to FTIR 
pre/post 
test < MDL or Noise Pass 

M320: Calibration 
Transfer Standard 

(CTS) Direct
Verify FTIR stability, confirm optical path length Methane Direct to FTIR pre-test +/- 5% cert. value Pass

M320: Analyte 
Direct Verify FTIR calibration 

Formaldehyde, 
N2O 

Direct to FTIR    pre-test 

Determine FTIR 
response to be 

used for analyte 
spike calcs

Pass

M320: CTS 
Response 

Verify system stability, recovery, RT Methane Sampling System 
pre/post
test 

+/- 5% of Direct 
Measurement

Pass

M320: Zero 
Response 

Verify system is free of contaminants, system bias Nitrogen (zero) Sampling System 
pre/post
test 

Bias correct data Pass

M320: Analyte 
Spike 

Verify system ability to deliver and quantify analyte 
of interest in the presence of other effluent gases 

Formaldehyde, 
N2O 

Dynamic 
Addition to 

Sampling System, 
1:10 effluent

pre-test 
+/- 30% 

theoretical 
recovery 

Pass 

Table 3 – Calibration Gas Standards 

Components Concentration (ppm) Concentration (%) Vendor Cylinder # Standard Type 
Formaldehyde, N2O 0.598, 250.1 - Airgas EB0116258 Certified Standard-Spec +/- 5%, 2%
Methane 100.2 - Airgas CC22973 Certified Standard-Spec +/- 2 %
O2 - 21.8 Tier 5 Labs ER0004758 EPA Protocol +/- 0.1% NIST Traceable
O2 - 11.8 Tier 5 Labs CC664614 EPA Protocol +/- 0.2% NIST Traceable
Nitrogen Zero gas Zero gas Airgas n/a UHP Grade 
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StarBoost™ FTIR QA/QC Calculations
 
Method 320: Analyte Spiking 

Formaldehyde spiking was performed at each source prior to testing to verify the ability of the 
sampling system to quantitatively deliver a sample containing formaldehyde from the base of the 
probe to the FTIR.  The spike target dilution ratio was 1:10 or less.  Analyte spiking assures the 
ability of the FTIR to quantify formaldehyde in the presence of effluent gas.   
 
As part of the spiking procedure, samples from the source were measured before spiking to 
determine native concentrations to be used in the spike recovery calculations.  The analyte 
spiking gas contained nitrous oxide (N2O).  The determined N2O concentration in the spiked 
sample was used to calculate the dilution factor of the spike and thus used to calculate the 
concentration of the spiked formaldehyde.   

 

 =
2 ( )

2 ( )

 
 = ( ) +  (1 ) (Sec. 9.3.1 (2) USEPA Method 320) 

DF = Dilution factor of the spike gas 
  N2O(dir) = N2O concentration measured directly in undiluted spike gas  
   N2O(spk) = Diluted N2O concentration measured in a spiked sample 

Spikedir = Concentration of the analyte in the spike standard measure by the FTIR directly 
  CS = Expected concentration of the spiked samples 
  Unspike = Native concentration of analytes in unspiked samples 
 

FTIR Post Collection Data Validation
 
As part of the data validation procedure, reference spectra are manually fit to that of the sample 
spectra and a concentration is determined.  The reference spectra are scaled to match the peak 
amplitude of the sample, thus providing a scale factor.  The scale factor multiplied by the 
reference spectra concentration is used to determine the concentration value for the sample 
spectra.  Sample pressure and temperature corrections are then applied to compute the final 
sample concentration.  The manually calculated results are then compared with the software-
generated results.  The data is then validated if the two concentrations are within ± 20% 
agreement.  If there is a difference greater than ± 20% the spectra are reviewed for possible 
spectra interferences or any other potential causes leading to misquantified data.   
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Oxygen Determination

Oxygen concentrations were determined using a Brand Gaus, Model 4710 Oxygen Analyzer, 
which utilizes Linear Output Zirconium Oxide Technology.  The O2 analyzer was installed at the 
exhaust of the FTIR, with all gases passing through the O2 analyzer.  The O2 analyzer continually 
measures oxygen as it flows through the system. 

QA/QC procedures followed US EPA Method 3A.  See Tables 3 and 4 for list of calibration gas 
standards and QA/QC procedure details.  All calibration gases were introduced to the analyzer 
and the sampling system using an instrument grade stainless steel rotameter.  All QA/QC 
procedures were within the acceptance criteria allowance of the applicable US EPA methodology.  
See the Oxygen Analyzer Data Appendices for numerical results. 

Table 4 – Oxygen QA/QC Procedures 

QAQC Specification Purpose 
Calibration Gas

Analyte 
Delivery Frequency 

Acceptance 
Criteria

Result 

M3A: Zero Zero the analyzer Nitrogen (zero) Direct to O2 Analyzer pretest < MDL or Noise Pass
M3A: Span Establish the upper range of the analyzer 21.8 % O2 Direct to O2 Analyzer pretest +/- 2% cert.  value Pass

M3A: MidPoint Confirm linear response 11.8 % O2 Direct to O2 Analyzer pretest +/- 2% cert.  value Pass

M3A: System Zero Verify system Bias & Drift / leak check 
Nitrogen / 

Methane (zero) 
Sampling System 

pre/post
test run 

< 5% Bias
< 3% Drift 

Pass

M3A: System MidPoint Verify system Bias & Drift / leak check 11.8 % O2 Sampling System 
pre/post  
test run 

< 5% Bias
< 3% Drift 

Pass 

Results and Discussion 

Detection Limit 

The StarBoost™ FTIR detection limit for each analyte was calculated following Annex A2 of 
ASTM D6348-12 procedure using spectra that contained similar amounts of moisture. The 
minimum detectable concentration of formaldehyde was calculated as three times the standard 
deviation of the noise in the FTIR system.  This minimum concentration can be detected with a 
probability of 99.7 %.  See Table 4 below for determined minimum detectable concentrations. 
 
Table 4 - StarBoost™ FTIR Detection Limits 

 
  
 
 
 
 

 
TR01 

Analyte Detection Limit 
(ppmv wet)

Detection Limit 
(%v wet)

Formaldehyde 0.02 - 
H2O - 0.1
O2 - 0.1
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Three, sixty-minute test runs were performed on TR01. Testing was performed on August 18th, 
2022. All Method 320 FTIR data concentration data were determined on a wet concentration 
(ppmvw) volume basis.  The determined moisture and oxygen levels were used to calculate 
formaldehyde on a ppb dry, corrected to 15% O2 value. 
 
Analyte spiking was performed to confirm the ability of the measurement system to deliver and 
quantify formaldehyde.  See the FTIR QA/QC Data and Run Results Appendix for all 
concentration results. See Tables 5 below for a summary of test run results. 

Table 5 – TR01 – Run Summary 

Condition Calculation 
Formaldehyde  

(ppmv wet) 
H2O  
(%v) 

O2  
(%v 
wet) 

Formaldehyde  
(ppmv dry) 

O2  
(%v dry) 

O2 
Corrected 
(%v dry) 

Formaldehyde Corrected 
(ppbv dry @ 15% O2) 

TR01 - Run 1 
8/18/2022 

9:40 - 9:57, 10:19 - 11:01 

Minimum 0.045 6.52 14.41 0.048 15.48 

15.86 91 Maximum 0.096 6.93 14.70 0.103 15.75 

Average 0.072 6.70 14.64 0.078 15.69 

TR01 - Run 2 
8/18/2022 

11:20 - 12:20 

Minimum 0.046 6.41 14.65 0.050 15.70 

15.43 74 Maximum 0.083 6.74 14.73 0.088 15.75 

Average 0.064 6.56 14.69 0.069 15.72 

TR01 - Run 3 
8/18/2022 

12:35 - 13:35 

Minimum 0.041 6.28 14.70 0.043 15.70 

15.45 70 Maximum 0.078 6.46 14.76 0.083 15.77 

Average 0.061 6.39 14.73 0.065 15.74 

The following Appendices are included: 
 

- Test Run Data 
- FTIR & O2 QA/QC Data  
- Certificates of Analysis 

________________________    Date: September 15, 2022 
Amanda Nilles 
Field Technician / Chemist 
EQM_ANRPipelineCo_LaGrangeIN_2022Aug_PROJ-020063_txt



APPENDIX 

Test Run Data 
  



ANR Pipeline Co, LaGrange, IN - TR01 - YYYY Test Run Data

TR01 - Test Run 1

Spectrum Date Time
Formaldehyde 

(ppmv wet)
H2O 
(%v)

FTIR Gas Cell 
Temperature (

FTIR Gas Cell 
Pressure (atm)

O2 
(%v wet)

Formaldehyde 
(ppmv dry)

O2 
(%v dry)

ENG_0192.LAB 8/18/2022 9:40:53 0.087 6.86 190.9 0.999 14.58 0.094 15.66
ENG_0193.LAB 8/18/2022 9:41:53 0.094 6.88 190.9 0.999 14.56 0.101 15.63
ENG_0194.LAB 8/18/2022 9:42:53 0.096 6.90 190.9 0.999 14.54 0.103 15.62
ENG_0195.LAB 8/18/2022 9:43:52 0.085 6.87 190.9 1.000 14.58 0.091 15.66
ENG_0196.LAB 8/18/2022 9:44:52 0.092 6.91 191.0 0.999 14.53 0.099 15.61
ENG_0197.LAB 8/18/2022 9:45:52 0.080 6.89 190.9 0.998 14.58 0.086 15.65
ENG_0198.LAB 8/18/2022 9:46:52 0.092 6.87 191.0 0.999 14.58 0.099 15.65
ENG_0199.LAB 8/18/2022 9:47:52 0.087 6.89 191.0 0.999 14.58 0.094 15.66
ENG_0200.LAB 8/18/2022 9:48:52 0.083 6.89 191.1 0.999 14.50 0.089 15.58
ENG_0201.LAB 8/18/2022 9:49:51 0.088 6.90 191.0 0.999 14.57 0.094 15.65
ENG_0202.LAB 8/18/2022 9:50:51 0.087 6.88 191.1 0.999 14.58 0.093 15.66
ENG_0203.LAB 8/18/2022 9:51:51 0.085 6.84 191.0 1.000 14.61 0.091 15.68
ENG_0204.LAB 8/18/2022 9:52:51 0.070 6.84 191.0 1.000 14.62 0.075 15.70
ENG_0205.LAB 8/18/2022 9:53:51 0.069 6.82 190.9 0.999 14.63 0.074 15.70
ENG_0206.LAB 8/18/2022 9:54:50 0.084 6.78 190.9 0.999 14.63 0.090 15.69
ENG_0207.LAB 8/18/2022 9:55:50 0.075 6.82 190.9 0.999 14.65 0.080 15.73
ENG_0208.LAB 8/18/2022 9:56:50 0.083 6.76 190.9 1.000 14.65 0.089 15.71
ENG_0209.LAB 8/18/2022 9:57:50 0.067 6.76 190.8 0.999 14.65 0.072 15.72
ENG_0213.LAB 8/18/2022 10:19:46 0.072 6.93 190.8 0.997 14.41 0.077 15.48
ENG_0214.LAB 8/18/2022 10:20:46 0.069 6.86 190.8 0.999 14.46 0.074 15.53
ENG_0215.LAB 8/18/2022 10:21:46 0.087 6.81 190.8 0.998 14.54 0.094 15.60
ENG_0216.LAB 8/18/2022 10:22:45 0.083 6.77 190.8 0.998 14.55 0.089 15.61
ENG_0217.LAB 8/18/2022 10:23:45 0.079 6.71 190.8 0.998 14.57 0.085 15.62
ENG_0218.LAB 8/18/2022 10:24:45 0.080 6.70 190.8 0.999 14.58 0.086 15.63
ENG_0219.LAB 8/18/2022 10:25:45 0.076 6.68 190.8 0.998 14.61 0.081 15.66
ENG_0220.LAB 8/18/2022 10:26:45 0.078 6.62 190.8 0.998 14.64 0.084 15.67
ENG_0221.LAB 8/18/2022 10:27:44 0.076 6.60 190.8 0.998 14.62 0.082 15.66
ENG_0222.LAB 8/18/2022 10:28:44 0.057 6.61 190.8 0.997 14.66 0.061 15.70
ENG_0223.LAB 8/18/2022 10:29:44 0.063 6.58 190.8 0.998 14.66 0.068 15.69
ENG_0224.LAB 8/18/2022 10:30:44 0.072 6.58 190.8 1.000 14.66 0.077 15.69
ENG_0225.LAB 8/18/2022 10:31:44 0.052 6.62 190.8 0.999 14.67 0.056 15.71
ENG_0226.LAB 8/18/2022 10:32:44 0.080 6.57 190.8 0.998 14.66 0.085 15.69
ENG_0227.LAB 8/18/2022 10:33:43 0.071 6.57 190.8 0.999 14.66 0.076 15.69
ENG_0228.LAB 8/18/2022 10:34:43 0.062 6.58 190.8 0.999 14.69 0.066 15.72
ENG_0229.LAB 8/18/2022 10:35:43 0.078 6.52 190.8 0.999 14.68 0.084 15.70
ENG_0230.LAB 8/18/2022 10:36:43 0.064 6.54 190.8 0.998 14.70 0.068 15.72
ENG_0231.LAB 8/18/2022 10:37:43 0.055 6.54 190.8 1.000 14.69 0.058 15.72
ENG_0232.LAB 8/18/2022 10:38:43 0.070 6.54 190.8 1.000 14.70 0.075 15.72
ENG_0233.LAB 8/18/2022 10:39:42 0.060 6.57 190.8 0.999 14.68 0.065 15.71
ENG_0234.LAB 8/18/2022 10:40:42 0.065 6.58 190.8 0.999 14.69 0.070 15.72
ENG_0235.LAB 8/18/2022 10:41:42 0.058 6.67 190.8 0.999 14.68 0.062 15.73
ENG_0236.LAB 8/18/2022 10:42:42 0.064 6.63 190.8 1.000 14.68 0.069 15.72
ENG_0237.LAB 8/18/2022 10:43:42 0.077 6.58 190.8 0.999 14.69 0.083 15.72
ENG_0238.LAB 8/18/2022 10:44:41 0.068 6.57 190.8 0.999 14.68 0.073 15.71
ENG_0239.LAB 8/18/2022 10:45:41 0.075 6.60 190.8 1.001 14.70 0.081 15.73
ENG_0240.LAB 8/18/2022 10:46:41 0.072 6.59 190.8 1.000 14.67 0.077 15.71
ENG_0241.LAB 8/18/2022 10:47:41 0.070 6.62 190.8 1.000 14.68 0.075 15.72
ENG_0242.LAB 8/18/2022 10:48:41 0.063 6.67 190.8 0.999 14.69 0.068 15.74
ENG_0243.LAB 8/18/2022 10:49:41 0.064 6.64 190.8 0.999 14.69 0.069 15.73
ENG_0244.LAB 8/18/2022 10:50:40 0.078 6.69 190.8 0.999 14.70 0.084 15.75
ENG_0245.LAB 8/18/2022 10:51:40 0.069 6.67 190.8 1.000 14.69 0.074 15.74
ENG_0246.LAB 8/18/2022 10:52:40 0.057 6.67 190.8 0.999 14.68 0.062 15.73
ENG_0247.LAB 8/18/2022 10:53:40 0.056 6.68 190.8 0.999 14.67 0.060 15.72
ENG_0248.LAB 8/18/2022 10:54:40 0.064 6.68 190.8 1.001 14.70 0.069 15.75
ENG_0249.LAB 8/18/2022 10:55:40 0.058 6.65 190.8 1.000 14.66 0.062 15.71
ENG_0250.LAB 8/18/2022 10:56:40 0.069 6.64 190.8 1.000 14.70 0.074 15.74
ENG_0251.LAB 8/18/2022 10:57:39 0.070 6.66 190.8 1.000 14.69 0.075 15.73
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ANR Pipeline Co, LaGrange, IN - TR01 - YYYY Test Run Data

Spectrum Date Time
Formaldehyde 

(ppmv wet)
H2O 
(%v)

FTIR Gas Cell 
Temperature (

FTIR Gas Cell 
Pressure (atm)

O2 
(%v wet)

Formaldehyde 
(ppmv dry)

O2 
(%v dry)

ENG_0252.LAB 8/18/2022 10:58:39 0.059 6.64 190.8 0.998 14.70 0.063 15.74
ENG_0253.LAB 8/18/2022 10:59:39 0.049 6.61 190.8 1.000 14.70 0.052 15.73
ENG_0254.LAB 8/18/2022 11:00:39 0.045 6.59 190.8 1.000 14.69 0.048 15.72
ENG_0255.LAB 8/18/2022 11:01:39 0.081 6.61 190.8 1.000 14.70 0.086 15.74

0.045 6.52 190.8 0.997 14.41 0.048 15.48
0.096 6.93 191.1 1.001 14.70 0.103 15.75
0.072 6.70 190.8 0.999 14.64 0.078 15.69

TR01 - Test Run 2 

Spectrum Date Time
Formaldehyde 

(ppmv wet)
H2O 
(%v)

FTIR Gas Cell 
Temperature (

FTIR Gas Cell 
Pressure (atm)

O2 
(%v wet)

Formaldehyde 
(ppmv dry)

O2 
(%v dry)

ENG_0289.LAB 8/18/2022 11:20:04 0.056 6.71 190.8 0.996 14.65 0.060 15.70
ENG_0290.LAB 8/18/2022 11:21:04 0.064 6.69 190.8 0.997 14.66 0.069 15.71
ENG_0291.LAB 8/18/2022 11:22:04 0.064 6.69 190.8 0.996 14.66 0.069 15.72
ENG_0292.LAB 8/18/2022 11:23:04 0.070 6.69 190.8 0.996 14.67 0.075 15.72
ENG_0293.LAB 8/18/2022 11:24:04 0.050 6.74 190.8 0.998 14.66 0.054 15.72
ENG_0294.LAB 8/18/2022 11:25:03 0.060 6.70 190.8 0.997 14.66 0.064 15.71
ENG_0295.LAB 8/18/2022 11:26:03 0.081 6.62 190.8 0.998 14.69 0.087 15.73
ENG_0296.LAB 8/18/2022 11:27:03 0.065 6.65 190.8 0.997 14.67 0.069 15.72
ENG_0297.LAB 8/18/2022 11:28:03 0.052 6.65 190.8 0.996 14.68 0.056 15.73
ENG_0298.LAB 8/18/2022 11:29:03 0.067 6.68 190.8 0.997 14.66 0.072 15.71
ENG_0299.LAB 8/18/2022 11:30:03 0.051 6.65 190.8 0.998 14.70 0.054 15.74
ENG_0300.LAB 8/18/2022 11:31:02 0.070 6.66 190.8 0.998 14.67 0.075 15.72
ENG_0301.LAB 8/18/2022 11:32:02 0.083 6.58 190.8 0.997 14.69 0.088 15.72
ENG_0302.LAB 8/18/2022 11:33:02 0.068 6.62 190.9 0.997 14.69 0.072 15.73
ENG_0303.LAB 8/18/2022 11:34:02 0.074 6.61 191.0 0.997 14.67 0.080 15.71
ENG_0304.LAB 8/18/2022 11:35:02 0.059 6.63 191.0 0.997 14.69 0.064 15.73
ENG_0305.LAB 8/18/2022 11:36:02 0.053 6.53 191.0 0.998 14.70 0.057 15.72
ENG_0306.LAB 8/18/2022 11:37:01 0.079 6.50 191.0 0.998 14.70 0.085 15.73
ENG_0307.LAB 8/18/2022 11:38:01 0.069 6.55 191.0 0.999 14.70 0.073 15.73
ENG_0308.LAB 8/18/2022 11:39:01 0.067 6.47 191.0 0.999 14.70 0.072 15.72
ENG_0309.LAB 8/18/2022 11:40:01 0.059 6.54 191.0 0.998 14.70 0.064 15.73
ENG_0310.LAB 8/18/2022 11:41:01 0.068 6.59 191.0 0.999 14.69 0.073 15.72
ENG_0311.LAB 8/18/2022 11:42:00 0.059 6.55 191.0 0.999 14.70 0.063 15.73
ENG_0312.LAB 8/18/2022 11:43:00 0.056 6.51 191.0 0.998 14.70 0.060 15.73
ENG_0313.LAB 8/18/2022 11:44:00 0.057 6.54 191.0 0.998 14.70 0.060 15.73
ENG_0314.LAB 8/18/2022 11:45:00 0.066 6.58 191.0 0.998 14.69 0.071 15.72
ENG_0315.LAB 8/18/2022 11:46:00 0.073 6.54 191.1 0.999 14.70 0.078 15.72
ENG_0316.LAB 8/18/2022 11:47:00 0.060 6.46 191.1 0.999 14.70 0.064 15.72
ENG_0317.LAB 8/18/2022 11:47:59 0.073 6.51 191.0 1.000 14.68 0.078 15.70
ENG_0318.LAB 8/18/2022 11:48:59 0.081 6.58 191.1 0.999 14.69 0.087 15.72
ENG_0319.LAB 8/18/2022 11:49:59 0.061 6.55 191.1 1.000 14.69 0.066 15.72
ENG_0320.LAB 8/18/2022 11:50:59 0.055 6.58 191.1 0.998 14.68 0.059 15.71
ENG_0321.LAB 8/18/2022 11:51:59 0.069 6.52 191.1 0.998 14.70 0.074 15.73
ENG_0322.LAB 8/18/2022 11:52:59 0.066 6.48 191.1 0.999 14.71 0.070 15.73
ENG_0323.LAB 8/18/2022 11:53:58 0.062 6.51 191.1 0.999 14.69 0.066 15.71
ENG_0324.LAB 8/18/2022 11:55:13 0.064 6.58 191.1 0.999 14.70 0.069 15.73
ENG_0325.LAB 8/18/2022 11:56:15 0.068 6.52 191.1 0.998 14.70 0.073 15.73
ENG_0326.LAB 8/18/2022 11:57:15 0.062 6.64 191.1 0.998 14.70 0.067 15.74
ENG_0327.LAB 8/18/2022 11:58:42 0.074 6.56 191.1 0.998 14.70 0.079 15.74
ENG_0328.LAB 8/18/2022 11:59:42 0.066 6.58 191.1 0.999 14.70 0.071 15.74
ENG_0329.LAB 8/18/2022 12:00:42 0.076 6.56 191.0 0.999 14.70 0.082 15.73
ENG_0330.LAB 8/18/2022 12:01:42 0.060 6.60 191.0 0.999 14.71 0.064 15.75
ENG_0331.LAB 8/18/2022 12:02:43 0.073 6.56 191.0 0.999 14.70 0.078 15.73
ENG_0332.LAB 8/18/2022 12:03:43 0.057 6.53 191.0 0.999 14.70 0.061 15.72
ENG_0333.LAB 8/18/2022 12:04:42 0.048 6.57 191.0 0.999 14.71 0.052 15.74
ENG_0334.LAB 8/18/2022 12:05:42 0.047 6.53 191.0 0.998 14.68 0.050 15.70
ENG_0335.LAB 8/18/2022 12:06:42 0.046 6.53 191.1 0.999 14.69 0.050 15.71
ENG_0336.LAB 8/18/2022 12:07:42 0.057 6.45 191.0 0.999 14.71 0.061 15.73
ENG_0337.LAB 8/18/2022 12:08:42 0.058 6.46 191.1 0.998 14.70 0.062 15.72
ENG_0338.LAB 8/18/2022 12:09:42 0.048 6.43 191.0 0.999 14.70 0.052 15.70
ENG_0339.LAB 8/18/2022 12:10:42 0.065 6.48 191.0 0.998 14.72 0.069 15.74
ENG_0340.LAB 8/18/2022 12:11:42 0.075 6.42 191.0 0.997 14.71 0.080 15.72

TR01 - Run 1
8/18/2022

9:40 - 9:57, 10:19 - 11:01

Minimum
Maximum
Average

PROJ-020063 Confidential Proprietary ©MAQS 046 



ANR Pipeline Co, LaGrange, IN - TR01 - YYYY Test Run Data

Spectrum Date Time
Formaldehyde 

(ppmv wet)
H2O 
(%v)

FTIR Gas Cell 
Temperature (

FTIR Gas Cell 
Pressure (atm)

O2 
(%v wet)

Formaldehyde 
(ppmv dry)

O2 
(%v dry)

ENG_0341.LAB 8/18/2022 12:12:41 0.060 6.45 191.0 1.000 14.70 0.064 15.71
ENG_0342.LAB 8/18/2022 12:13:41 0.067 6.52 191.0 0.999 14.73 0.072 15.75
ENG_0343.LAB 8/18/2022 12:14:41 0.057 6.48 191.0 0.999 14.73 0.061 15.75
ENG_0344.LAB 8/18/2022 12:15:41 0.065 6.50 191.0 0.999 14.70 0.070 15.72
ENG_0345.LAB 8/18/2022 12:16:41 0.061 6.50 191.0 0.997 14.70 0.065 15.72
ENG_0346.LAB 8/18/2022 12:17:41 0.069 6.41 191.0 0.999 14.72 0.074 15.73
ENG_0347.LAB 8/18/2022 12:18:40 0.077 6.45 191.1 0.999 14.73 0.082 15.75
ENG_0348.LAB 8/18/2022 12:19:40 0.073 6.48 191.1 0.999 14.72 0.078 15.74
ENG_0349.LAB 8/18/2022 12:20:41 0.064 6.45 191.1 0.999 14.71 0.069 15.73

0.046 6.41 190.8 0.996 14.65 0.050 15.70
0.083 6.74 191.1 1.000 14.73 0.088 15.75
0.064 6.56 191.0 0.998 14.69 0.069 15.72

TR01 - Test Run 3

Spectrum Date Time
Formaldehyde 

(ppmv wet)
H2O 
(%v)

FTIR Gas Cell 
Temperature (

FTIR Gas Cell 
Pressure (atm)

O2 
(%v wet)

Formaldehyde 
(ppmv dry)

O2 
(%v dry)

ENG_0383.LAB 8/18/2022 12:35:27 0.064 6.42 191.0 0.994 14.73 0.068 15.74
ENG_0384.LAB 8/18/2022 12:36:26 0.059 6.37 191.0 0.996 14.73 0.063 15.73
ENG_0385.LAB 8/18/2022 12:37:26 0.059 6.38 191.0 0.995 14.75 0.063 15.76
ENG_0386.LAB 8/18/2022 12:38:26 0.066 6.38 191.0 0.996 14.73 0.071 15.73
ENG_0387.LAB 8/18/2022 12:39:26 0.064 6.45 191.0 0.995 14.73 0.069 15.74
ENG_0388.LAB 8/18/2022 12:40:26 0.064 6.42 191.0 0.995 14.73 0.068 15.74
ENG_0389.LAB 8/18/2022 12:41:25 0.065 6.42 191.0 0.995 14.73 0.069 15.74
ENG_0390.LAB 8/18/2022 12:42:25 0.043 6.40 191.0 0.995 14.73 0.046 15.74
ENG_0391.LAB 8/18/2022 12:43:25 0.063 6.42 191.0 0.997 14.72 0.067 15.73
ENG_0392.LAB 8/18/2022 12:44:25 0.061 6.46 191.0 0.995 14.72 0.065 15.73
ENG_0393.LAB 8/18/2022 12:45:25 0.066 6.41 191.0 0.996 14.73 0.071 15.74
ENG_0394.LAB 8/18/2022 12:46:25 0.055 6.39 191.0 0.996 14.73 0.058 15.73
ENG_0395.LAB 8/18/2022 12:47:24 0.068 6.35 191.0 0.996 14.74 0.072 15.74
ENG_0396.LAB 8/18/2022 12:48:24 0.059 6.41 191.0 0.997 14.71 0.063 15.72
ENG_0397.LAB 8/18/2022 12:49:24 0.041 6.43 191.0 0.997 14.73 0.043 15.74
ENG_0398.LAB 8/18/2022 12:50:24 0.065 6.43 191.0 0.997 14.72 0.069 15.73
ENG_0399.LAB 8/18/2022 12:51:24 0.051 6.43 191.0 0.997 14.71 0.055 15.72
ENG_0400.LAB 8/18/2022 12:52:24 0.069 6.43 191.0 0.997 14.72 0.074 15.73
ENG_0401.LAB 8/18/2022 12:53:23 0.065 6.39 191.0 0.998 14.73 0.070 15.74
ENG_0402.LAB 8/18/2022 12:54:23 0.058 6.45 191.0 0.996 14.71 0.062 15.72
ENG_0403.LAB 8/18/2022 12:55:23 0.064 6.44 191.0 0.997 14.74 0.069 15.75
ENG_0404.LAB 8/18/2022 12:56:23 0.072 6.38 191.0 0.997 14.72 0.077 15.72
ENG_0405.LAB 8/18/2022 12:57:23 0.070 6.39 191.0 0.996 14.73 0.075 15.74
ENG_0406.LAB 8/18/2022 12:58:23 0.054 6.43 191.0 0.998 14.73 0.057 15.75
ENG_0407.LAB 8/18/2022 12:59:22 0.056 6.44 191.0 0.997 14.73 0.060 15.75
ENG_0408.LAB 8/18/2022 13:00:22 0.058 6.40 191.0 0.996 14.73 0.062 15.74
ENG_0409.LAB 8/18/2022 13:01:22 0.052 6.42 191.0 0.997 14.73 0.055 15.74
ENG_0410.LAB 8/18/2022 13:02:22 0.069 6.38 191.0 0.998 14.74 0.074 15.75
ENG_0411.LAB 8/18/2022 13:03:22 0.061 6.37 191.0 0.997 14.73 0.065 15.74
ENG_0412.LAB 8/18/2022 13:04:21 0.042 6.40 191.0 0.999 14.72 0.045 15.72
ENG_0413.LAB 8/18/2022 13:05:21 0.053 6.43 191.0 0.997 14.73 0.056 15.75
ENG_0414.LAB 8/18/2022 13:06:21 0.057 6.42 191.0 0.998 14.71 0.061 15.72
ENG_0415.LAB 8/18/2022 13:07:21 0.061 6.38 191.0 0.998 14.74 0.065 15.75
ENG_0416.LAB 8/18/2022 13:08:21 0.069 6.38 191.0 0.998 14.73 0.073 15.74
ENG_0417.LAB 8/18/2022 13:09:21 0.071 6.32 191.0 0.998 14.75 0.076 15.75
ENG_0418.LAB 8/18/2022 13:10:20 0.073 6.39 191.0 0.998 14.73 0.078 15.74
ENG_0419.LAB 8/18/2022 13:11:20 0.054 6.35 191.0 0.999 14.75 0.058 15.75
ENG_0420.LAB 8/18/2022 13:12:20 0.065 6.38 191.0 0.998 14.73 0.070 15.74
ENG_0421.LAB 8/18/2022 13:13:20 0.070 6.39 191.0 0.998 14.75 0.075 15.76
ENG_0422.LAB 8/18/2022 13:14:20 0.068 6.43 191.0 0.999 14.73 0.073 15.74
ENG_0423.LAB 8/18/2022 13:15:20 0.073 6.46 191.0 0.998 14.75 0.078 15.77

TR01 - Run 2
8/18/2022

11:20 - 12:20

Minimum
Maximum
Average
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ANR Pipeline Co, LaGrange, IN - TR01 - YYYY Test Run Data

Spectrum Date Time
Formaldehyde 

(ppmv wet)
H2O 
(%v)

FTIR Gas Cell 
Temperature (

FTIR Gas Cell 
Pressure (atm)

O2 
(%v wet)

Formaldehyde 
(ppmv dry)

O2 
(%v dry)

ENG_0424.LAB 8/18/2022 13:16:19 0.055 6.38 191.0 0.999 14.74 0.059 15.74
ENG_0425.LAB 8/18/2022 13:17:19 0.062 6.35 191.0 0.998 14.74 0.066 15.74
ENG_0426.LAB 8/18/2022 13:18:19 0.044 6.37 190.9 0.997 14.75 0.047 15.75
ENG_0427.LAB 8/18/2022 13:19:19 0.060 6.40 191.0 0.999 14.74 0.064 15.75
ENG_0428.LAB 8/18/2022 13:20:19 0.054 6.37 191.0 0.998 14.74 0.058 15.74
ENG_0429.LAB 8/18/2022 13:21:18 0.059 6.36 191.0 0.998 14.76 0.063 15.76
ENG_0430.LAB 8/18/2022 13:22:18 0.054 6.34 190.9 0.999 14.75 0.058 15.75
ENG_0431.LAB 8/18/2022 13:23:18 0.077 6.28 190.9 0.999 14.76 0.082 15.75
ENG_0432.LAB 8/18/2022 13:24:18 0.078 6.30 191.0 0.998 14.74 0.083 15.73
ENG_0433.LAB 8/18/2022 13:25:18 0.055 6.31 191.0 0.998 14.73 0.059 15.72
ENG_0434.LAB 8/18/2022 13:26:17 0.044 6.39 191.0 0.998 14.73 0.047 15.74
ENG_0435.LAB 8/18/2022 13:27:17 0.050 6.34 191.0 0.998 14.73 0.054 15.72
ENG_0436.LAB 8/18/2022 13:28:17 0.060 6.36 191.0 0.997 14.74 0.064 15.74
ENG_0437.LAB 8/18/2022 13:29:17 0.064 6.33 191.0 0.998 14.76 0.068 15.75
ENG_0438.LAB 8/18/2022 13:30:17 0.059 6.33 190.9 0.998 14.75 0.063 15.75
ENG_0439.LAB 8/18/2022 13:31:17 0.060 6.35 190.9 0.998 14.71 0.064 15.71
ENG_0440.LAB 8/18/2022 13:32:16 0.069 6.36 190.9 0.998 14.70 0.074 15.70
ENG_0441.LAB 8/18/2022 13:33:16 0.063 6.38 191.0 0.999 14.72 0.067 15.72
ENG_0442.LAB 8/18/2022 13:34:16 0.059 6.35 191.0 0.998 14.73 0.063 15.73
ENG_0443.LAB 8/18/2022 13:35:16 0.062 6.31 190.99 0.999 14.72 0.066 15.71

0.041 6.28 190.9 0.994 14.70 0.043 15.70
0.078 6.46 191.0 0.999 14.76 0.083 15.77
0.061 6.39 191.0 0.997 14.73 0.065 15.74

TR01 - Run 3
8/18/2022

12:35 - 13:35

Minimum
Maximum
Average
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APPENDIX 

FTIR & O2 QA/QC Data 
  



ANR Pipeline Co, LaGrange, IN - TR01 - YYYY QAQC Data

Nitrogen (Zero) Direct Purge to FTIR

Spectrum Date Time
Methane

(ppmv wet)
Formaldehyde 

(ppmv wet)
H2O 
(%v)

Nitrous Oxide 
(ppmv wet)

O2 
(%v wet)

N2_DIR_0015.LAB 8/18/2022 8:11:20 0.07 0.032 0.00 0.69 0.05
N2_DIR_0016.LAB 8/18/2022 8:11:35 -0.33 -0.005 -0.01 0.03 0.04
N2_DIR_0017.LAB 8/18/2022 8:11:50 0.07 -0.004 -0.04 0.27 0.05
N2_DIR_0018.LAB 8/18/2022 8:12:05 0.06 0.006 -0.02 0.22 0.04
N2_DIR_0019.LAB 8/18/2022 8:12:20 -0.26 0.010 -0.02 -0.08 0.04
N2_DIR_0020.LAB 8/18/2022 8:12:35 -0.30 0.013 -0.02 0.60 0.04
N2_DIR_0021.LAB 8/18/2022 8:12:50 -0.18 0.030 -0.04 0.20 0.05
N2_DIR_0022.LAB 8/18/2022 8:13:05 -0.54 0.027 -0.02 0.03 0.04

Average 0.04

CTS, 100.2 ppm Methane Direct Purge

Spectrum Date Time
Methane

(ppmv wet)
Formaldehyde 

(ppmv wet)
H2O 
(%v)

Nitrous Oxide 
(ppmv wet)

O2 
(%v wet)

Methane
Recovery %

CTS_DIR_0023.LAB 8/18/2022 8:14:15 101.57 -0.076 0.54 -1.78 0.05 101.4%
CTS_DIR_0024.LAB 8/18/2022 8:14:30 102.04 -0.074 0.57 -1.40 -2.98 101.8%
CTS_DIR_0025.LAB 8/18/2022 8:14:45 101.79 -0.086 0.53 -2.01 -2.98 101.6%
CTS_DIR_0026.LAB 8/18/2022 8:15:00 102.30 -0.079 0.55 -1.76 -2.98 102.1%
CTS_DIR_0027.LAB 8/18/2022 8:15:15 101.82 -0.088 0.56 -1.85 -2.98 101.6%
CTS_DIR_0028.LAB 8/18/2022 8:15:30 101.02 -0.100 0.53 -1.59 -2.98 100.8%
CTS_DIR_0029.LAB 8/18/2022 8:15:45 101.75 -0.096 0.55 -2.06 -2.98 101.5%
CTS_DIR_0030.LAB 8/18/2022 8:16:00 102.23 -0.103 0.56 -2.16 -2.98 102.0%

Average 101.82

21.8% O2 Direct Purge

Spectrum Date Time
Methane

(ppmv wet)
Formaldehyde 

(ppmv wet)
H2O 
(%v)

Nitrous Oxide 
(ppmv wet)

O2 
(%v wet)

O2
Recovery %

O2HIGH_DIR_0091.LAB 8/18/2022 8:34:48 0.23 0.040 -0.03 0.42 21.75 99.8%
O2HIGH_DIR_0092.LAB 8/18/2022 8:35:03 0.14 0.005 -0.04 0.30 21.75 99.8%
O2HIGH_DIR_0093.LAB 8/18/2022 8:35:18 -0.17 0.016 0.00 0.70 21.75 99.8%
O2HIGH_DIR_0094.LAB 8/18/2022 8:35:33 -0.37 0.002 -0.03 0.27 21.75 99.7%
O2HIGH_DIR_0095.LAB 8/18/2022 8:35:48 -0.44 0.011 0.00 0.44 21.74 99.7%
O2HIGH_DIR_0096.LAB 8/18/2022 8:36:03 0.21 0.032 0.00 0.40 21.74 99.7%
O2HIGH_DIR_0097.LAB 8/18/2022 8:36:18 -0.20 0.009 0.02 0.26 21.73 99.7%
O2HIGH_DIR_0098.LAB 8/18/2022 8:36:33 -0.34 0.037 0.00 -0.06 21.73 99.7%

Average 21.74

11.8% O2 Direct Purge

Spectrum Date Time
Methane

(ppmv wet)
Formaldehyde 

(ppmv wet)
H2O 
(%v)

Nitrous Oxide 
(ppmv wet)

O2 
(%v wet)

O2
Recovery %

O2MID_DIR_0100.LAB 8/18/2022 8:39:08 0.02 0.022 -0.01 0.20 11.87 100.6%
O2MID_DIR_0101.LAB 8/18/2022 8:39:23 0.00 0.016 0.01 0.21 11.87 100.6%
O2MID_DIR_0102.LAB 8/18/2022 8:39:38 0.28 0.029 0.00 0.26 11.87 100.6%
O2MID_DIR_0103.LAB 8/18/2022 8:39:53 -0.21 0.023 0.03 0.08 11.87 100.6%
O2MID_DIR_0104.LAB 8/18/2022 8:40:08 -0.07 0.009 -0.01 0.04 11.86 100.5%
O2MID_DIR_0105.LAB 8/18/2022 8:40:23 -0.11 0.017 0.01 0.83 11.86 100.5%
O2MID_DIR_0106.LAB 8/18/2022 8:40:38 -0.60 0.004 -0.03 0.32 11.86 100.5%
O2MID_DIR_0107.LAB 8/18/2022 8:40:52 0.66 0.011 0.03 -0.15 11.86 100.5%

Average 11.87
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ANR Pipeline Co, LaGrange, IN - TR01 - YYYY QAQC Data

0.598 ppm Formaldehyde / 250.1 ppm N2O Direct Purge

Spectrum Date Time
Methane

(ppmv wet)
Formaldehyde 

(ppmv wet)
H2O 
(%v)

Nitrous Oxide 
(ppmv wet)

O2 
(%v wet)

HCHO_DIR_0067.LAB 8/18/2022 8:25:47 -0.59 0.630 -0.05 240.73 0.06
HCHO_DIR_0068.LAB 8/18/2022 8:26:02 0.06 0.581 -0.05 240.19 0.06
HCHO_DIR_0069.LAB 8/18/2022 8:26:17 -0.19 0.591 -0.08 240.18 0.06
HCHO_DIR_0070.LAB 8/18/2022 8:26:32 -0.59 0.600 -0.05 239.96 0.06
HCHO_DIR_0071.LAB 8/18/2022 8:26:47 -0.23 0.624 -0.04 240.48 0.06
HCHO_DIR_0072.LAB 8/18/2022 8:27:02 -0.25 0.636 -0.09 241.15 0.06
HCHO_DIR_0073.LAB 8/18/2022 8:27:17 0.26 0.608 -0.03 239.84 0.06
HCHO_DIR_0074.LAB 8/18/2022 8:27:32 -0.12 0.598 -0.07 240.41 0.06

Average 0.608 240.37 0.06

100.2 ppm Methane System Purge and Response Time Test

Spectrum Date Time
Methane

(ppmv wet)
Formaldehyde 

(ppmv wet)
H2O 
(%v)

Nitrous Oxide 
(ppmv wet)

O2 
(%v wet)

Methane
Recovery %

Response 
Time (sec)

ENG_CTS_RT_0108.LAB 8/18/2022 8:55:16 -0.54 0.189 6.83 -1.72 14.89 -0.5% -
ENG_CTS_RT_0109.LAB 8/18/2022 8:55:31 50.79 0.000 3.43 -2.24 0.18 49.9% 15
ENG_CTS_RT_0110.LAB 8/18/2022 8:55:46 101.76 -0.053 0.33 -1.50 0.09 99.9% 30
ENG_CTS_RT_0111.LAB 8/18/2022 8:56:01 102.13 -0.104 0.31 -1.47 0.08 100.3%
ENG_CTS_RT_0112.LAB 8/18/2022 8:56:16 101.82 -0.097 0.34 -1.51 0.07 100.0%
ENG_CTS_RT_0113.LAB 8/18/2022 8:56:31 102.44 -0.091 0.36 -1.87 0.07 100.6%
ENG_CTS_RT_0114.LAB 8/18/2022 8:56:46 102.68 -0.070 0.38 -1.83 0.07 100.8%
ENG_CTS_RT_0115.LAB 8/18/2022 8:57:01 102.60 -0.077 0.38 -1.88 0.06 100.8%
ENG_CTS_RT_0116.LAB 8/18/2022 8:57:16 102.39 -0.091 0.36 -2.01 0.06 100.6%
ENG_CTS_RT_0117.LAB 8/18/2022 8:57:31 101.87 -0.065 0.32 -1.37 0.06 100.1%

Average 102.28

11.8% O2  System Purge and Response Time Test

Spectrum Date Time
Methane

(ppmv wet)
Formaldehyde 

(ppmv wet)
H2O 
(%v)

Nitrous Oxide 
(ppmv wet)

O2 
(%v wet)

O2
Recovery %

Response 
Time (sec)

ENG_O2MID_RT_0119.LAB 8/18/2022 8:58:24 101.88 -0.077 0.26 -1.06 0.05 0.4% -
ENG_O2MID_RT_0120.LAB 8/18/2022 8:58:38 54.49 0.046 1.16 -1.72 10.81 91.1% 15
ENG_O2MID_RT_0121.LAB 8/18/2022 8:58:54 0.25 0.033 0.05 0.23 11.73 98.8% 30
ENG_O2MID_RT_0122.LAB 8/18/2022 8:59:09 0.27 -0.007 0.00 0.51 11.73 98.8%
ENG_O2MID_RT_0123.LAB 8/18/2022 8:59:24 -0.01 0.035 0.04 -0.35 11.74 98.9%
ENG_O2MID_RT_0124.LAB 8/18/2022 8:59:39 -0.35 0.031 0.00 0.25 11.74 98.9%
ENG_O2MID_RT_0125.LAB 8/18/2022 8:59:54 0.13 0.037 -0.04 0.64 11.73 98.8%
ENG_O2MID_RT_0126.LAB 8/18/2022 9:00:08 -0.20 0.014 0.02 0.07 11.74 98.9%
ENG_O2MID_RT_0127.LAB 8/18/2022 9:00:23 -0.44 0.003 -0.01 0.89 11.74 98.9%
ENG_O2MID_RT_0128.LAB 8/18/2022 9:00:38 -0.21 0.055 0.02 0.62 11.74 98.9%

Average 11.73

N2 System Purge and Response Time Test

Spectrum Date Time
Methane

(ppmv wet)
Formaldehyde 

(ppmv wet)
H2O 
(%v)

Nitrous Oxide 
(ppmv wet)

O2 
(%v wet)

O2
Recovery %

Response 
Time (sec)

ENG_N2_RT_0129.LAB 8/18/2022 9:01:15 -0.57 0.050 0.02 0.67 11.74 98.9% -
ENG_N2_RT_0130.LAB 8/18/2022 9:01:30 0.01 0.048 0.55 -0.80 0.55 0.1% 15
ENG_N2_RT_0131.LAB 8/18/2022 9:01:45 0.07 0.030 0.02 0.03 0.10 0.6%
ENG_N2_RT_0132.LAB 8/18/2022 9:02:00 -0.26 0.036 -0.01 1.02 0.09 -2.2%
ENG_N2_RT_0133.LAB 8/18/2022 9:02:15 -0.27 0.025 -0.02 0.38 0.09 -2.3%
ENG_N2_RT_0134.LAB 8/18/2022 9:02:30 -0.13 0.023 0.00 0.69 0.08 -1.1%
ENG_N2_RT_0135.LAB 8/18/2022 9:02:45 -0.07 0.042 -0.01 0.06 0.08 -0.6%
ENG_N2_RT_0136.LAB 8/18/2022 9:03:00 -0.38 0.021 0.02 0.65 0.08 -3.2%
ENG_N2_RT_0137.LAB 8/18/2022 9:03:15 0.17 0.001 0.01 0.45 0.08 1.4%

Average 0.08
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ANR Pipeline Co, LaGrange, IN - TR01 - YYYY QAQC Data

TR01 Prior to Analyte Spike

Spectrum Date Time
Methane

(ppmv wet)
Formaldehyde 

(ppmv wet)
H2O 
(%v)

Nitrous Oxide 
(ppmv wet)

O2 
(%v wet)

ENG_0141.LAB 8/18/2022 9:06:35 0.00 0.078 6.70 -2.38 14.83
ENG_0142.LAB 8/18/2022 9:07:35 -0.05 0.073 6.71 -2.37 14.81
ENG_0143.LAB 8/18/2022 9:08:35 0.05 0.083 6.69 -2.08 14.80

Average 0.078 -2.28

TR01 Analyte Spike Using 0.598 ppm Formaldehyde / 250.1 ppm N2O 

Spectrum Date Time
Methane

(ppmv wet)
Formaldehyde 

(ppmv wet)
H2O 
(%v)

Nitrous Oxide 
(ppmv wet)

O2 
(%v wet)

Dilution
Factor

Formaldehyde
Recovery %

ENG_SPK_0152.LAB 8/18/2022 9:13:45 0.10 0.100 6.14 17.38 13.55 0.082 82.4%
ENG_SPK_0153.LAB 8/18/2022 9:14:00 -0.18 0.128 6.10 17.21 13.60 0.081 105.4%
ENG_SPK_0154.LAB 8/18/2022 9:14:15 0.61 0.106 6.18 17.21 13.57 0.081 87.3%
ENG_SPK_0155.LAB 8/18/2022 9:14:30 0.11 0.121 6.13 17.38 13.60 0.082 99.2%
ENG_SPK_0156.LAB 8/18/2022 9:14:45 -0.24 0.125 6.16 17.29 13.60 0.081 102.9%
ENG_SPK_0157.LAB 8/18/2022 9:15:00 0.03 0.132 6.18 17.77 13.60 0.083 107.7%
ENG_SPK_0158.LAB 8/18/2022 9:15:15 0.75 0.102 6.16 17.21 13.61 0.081 84.6%
ENG_SPK_0159.LAB 8/18/2022 9:15:30 0.30 0.141 6.15 17.28 13.59 0.081 116.5%

Average 0.119 17.34 0.08 98.2%

100.2 ppm Methane System Purge

Spectrum Date Time
Methane

(ppmv wet)
Formaldehyde 

(ppmv wet)
H2O 
(%v)

Nitrous Oxide 
(ppmv wet)

O2 
(%v wet)

Methane
Recovery %

ENG_CTS_SYS_0260.LAB 8/18/2022 11:06:47 100.01 -0.071 0.30 -1.65 0.08 98.2%
ENG_CTS_SYS_0261.LAB 8/18/2022 11:07:02 99.68 -0.079 0.32 -1.77 0.07 97.9%
ENG_CTS_SYS_0262.LAB 8/18/2022 11:07:17 99.90 -0.089 0.31 -1.41 0.07 98.1%
ENG_CTS_SYS_0263.LAB 8/18/2022 11:07:32 100.53 -0.114 0.34 -1.73 0.06 98.7%
ENG_CTS_SYS_0264.LAB 8/18/2022 11:07:47 100.41 -0.110 0.31 -1.64 0.05 98.6%
ENG_CTS_SYS_0265.LAB 8/18/2022 11:08:02 100.22 -0.094 0.30 -1.73 0.03 98.4%
ENG_CTS_SYS_0266.LAB 8/18/2022 11:08:17 100.35 -0.123 0.34 -1.80 0.03 98.6%
ENG_CTS_SYS_0267.LAB 8/18/2022 11:08:32 100.47 -0.083 0.35 -1.77 0.03 98.7%

11.8% O2  System Purge 

Spectrum Date Time
Methane

(ppmv wet)
Formaldehyde 

(ppmv wet)
H2O 
(%v)

Nitrous Oxide 
(ppmv wet)

O2 
(%v wet)

O2
Recovery %

ENG_O2_SYS_0268.LAB 8/18/2022 11:09:34 0.36 0.056 0.02 0.03 11.65 98.2%
ENG_O2_SYS_0269.LAB 8/18/2022 11:09:49 0.40 0.016 0.04 0.37 11.65 98.2%
ENG_O2_SYS_0270.LAB 8/18/2022 11:10:04 0.38 0.030 0.03 0.88 11.65 98.2%
ENG_O2_SYS_0271.LAB 8/18/2022 11:10:19 0.08 0.022 0.00 0.11 11.66 98.3%
ENG_O2_SYS_0272.LAB 8/18/2022 11:10:34 0.19 0.031 0.00 0.46 11.66 98.3%
ENG_O2_SYS_0273.LAB 8/18/2022 11:10:49 -0.15 0.029 -0.01 0.69 11.66 98.3%
ENG_O2_SYS_0274.LAB 8/18/2022 11:11:04 0.64 0.035 -0.05 0.24 11.66 98.3%
ENG_O2_SYS_0275.LAB 8/18/2022 11:11:19 0.69 -0.007 0.00 0.79 11.66 98.3%

Average 11.66

N2 System Purge

Spectrum Date Time
Methane

(ppmv wet)
Formaldehyde 

(ppmv wet)
H2O 
(%v)

Nitrous Oxide 
(ppmv wet)

O2 
(%v wet)

ENG_N2_SYS_0276.LAB 8/18/2022 11:12:22 -0.43 0.026 0.02 0.42 0.10
ENG_N2_SYS_0277.LAB 8/18/2022 11:12:37 -0.28 0.040 -0.01 -0.05 0.09
ENG_N2_SYS_0278.LAB 8/18/2022 11:12:53 -0.60 0.023 0.03 0.24 0.09
ENG_N2_SYS_0279.LAB 8/18/2022 11:13:07 -0.03 0.020 0.01 0.59 0.08
ENG_N2_SYS_0280.LAB 8/18/2022 11:13:22 -0.19 0.008 0.06 -0.35 0.08
ENG_N2_SYS_0281.LAB 8/18/2022 11:13:37 -0.03 -0.010 -0.02 -0.27 0.08
ENG_N2_SYS_0282.LAB 8/18/2022 11:13:52 0.28 0.029 0.01 0.80 0.08
ENG_N2_SYS_0283.LAB 8/18/2022 11:14:07 0.08 0.004 0.02 0.45 0.08

Average 0.09
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ANR Pipeline Co, LaGrange, IN - TR01 - YYYY QAQC Data

100.2 ppm Methane System Purge

Spectrum Date Time
Methane

(ppmv wet)
Formaldehyde 

(ppmv wet)
H2O 
(%v)

Nitrous Oxide 
(ppmv wet)

O2 
(%v wet)

Methane
Recovery %

ENG_CTS_SYS_0350.LAB 8/18/2022 12:22:32 99.48 -0.079 0.38 -1.66 0.08 97.7%
ENG_CTS_SYS_0351.LAB 8/18/2022 12:22:47 99.16 -0.082 0.36 -2.16 0.07 97.4%
ENG_CTS_SYS_0352.LAB 8/18/2022 12:23:02 99.50 -0.074 0.34 -1.46 0.06 97.7%
ENG_CTS_SYS_0353.LAB 8/18/2022 12:23:17 99.06 -0.079 0.39 -2.13 0.06 97.3%
ENG_CTS_SYS_0354.LAB 8/18/2022 12:23:32 99.28 -0.075 0.40 -2.17 0.04 97.5%
ENG_CTS_SYS_0355.LAB 8/18/2022 12:23:47 100.48 -0.099 0.38 -1.92 0.03 98.7%
ENG_CTS_SYS_0356.LAB 8/18/2022 12:24:02 99.41 -0.106 0.38 -1.74 0.03 97.6%
ENG_CTS_SYS_0357.LAB 8/18/2022 12:24:16 99.56 -0.087 0.34 -1.69 0.03 97.8%

11.8% O2  System Purge 

Spectrum Date Time
Methane

(ppmv wet)
Formaldehyde 

(ppmv wet)
H2O 
(%v)

Nitrous Oxide 
(ppmv wet)

O2 
(%v wet)

O2
Recovery %

ENG_O2MID_SYS_0364.LAB 8/18/2022 12:27:05 0.27 0.032 -0.01 0.33 11.65 98.2%
ENG_O2MID_SYS_0365.LAB 8/18/2022 12:27:20 0.35 0.035 0.02 0.25 11.65 98.2%
ENG_O2MID_SYS_0366.LAB 8/18/2022 12:27:35 0.21 0.028 -0.01 0.47 11.66 98.3%
ENG_O2MID_SYS_0367.LAB 8/18/2022 12:27:50 0.51 0.026 0.01 0.36 11.65 98.2%
ENG_O2MID_SYS_0368.LAB 8/18/2022 12:28:05 0.19 -0.020 0.00 0.62 11.66 98.3%
ENG_O2MID_SYS_0369.LAB 8/18/2022 12:28:20 0.51 0.040 -0.03 0.84 11.66 98.3%
ENG_O2MID_SYS_0370.LAB 8/18/2022 12:28:35 0.45 -0.011 -0.04 0.59 11.66 98.3%
ENG_O2MID_SYS_0371.LAB 8/18/2022 12:28:50 -0.27 0.028 -0.04 0.54 11.66 98.3%

Average 11.66

N2 System Purge

Spectrum Date Time
Methane

(ppmv wet)
Formaldehyde 

(ppmv wet)
H2O 
(%v)

Nitrous Oxide 
(ppmv wet)

O2 
(%v wet)

ENG_N2_SYS_0372.LAB 8/18/2022 12:29:42 -0.01 0.028 0.06 0.43 0.10
ENG_N2_SYS_0373.LAB 8/18/2022 12:29:57 -0.60 0.013 0.05 -0.31 0.09
ENG_N2_SYS_0374.LAB 8/18/2022 12:30:11 -0.51 0.037 0.00 -0.31 0.08
ENG_N2_SYS_0375.LAB 8/18/2022 12:30:26 -0.23 0.029 0.02 0.03 0.08
ENG_N2_SYS_0376.LAB 8/18/2022 12:30:41 -0.51 0.011 0.06 -0.24 0.08
ENG_N2_SYS_0377.LAB 8/18/2022 12:30:56 -0.50 0.014 0.04 0.11 0.07
ENG_N2_SYS_0378.LAB 8/18/2022 12:31:11 -0.20 0.024 0.00 0.17 0.07
ENG_N2_SYS_0379.LAB 8/18/2022 12:31:26 0.31 0.025 0.07 0.17 0.07

Average 0.08

100.2 ppm Methane System Purge

Spectrum Date Time
Methane

(ppmv wet)
Formaldehyde 

(ppmv wet)
H2O 
(%v)

Nitrous Oxide 
(ppmv wet)

O2 
(%v wet)

Methane
Recovery %

ENG_CTS_SYS_0458.LAB 8/18/2022 13:42:48 99.32 -0.093 0.36 -1.35 0.08 97.5%
ENG_CTS_SYS_0459.LAB 8/18/2022 13:43:03 99.32 -0.103 0.41 -1.73 0.07 97.5%
ENG_CTS_SYS_0460.LAB 8/18/2022 13:43:18 99.85 -0.117 0.35 -1.77 0.06 98.1%
ENG_CTS_SYS_0461.LAB 8/18/2022 13:43:33 100.40 -0.101 0.35 -2.05 0.05 98.6%
ENG_CTS_SYS_0462.LAB 8/18/2022 13:43:48 100.33 -0.072 0.36 -1.83 0.04 98.5%
ENG_CTS_SYS_0463.LAB 8/18/2022 13:44:03 100.43 -0.121 0.42 -2.09 0.03 98.6%
ENG_CTS_SYS_0464.LAB 8/18/2022 13:44:18 101.02 -0.063 0.41 -1.79 0.03 99.2%
ENG_CTS_SYS_0465.LAB 8/18/2022 13:44:33 101.35 -0.093 0.38 -1.53 0.02 99.5%

11.8% O2  System Purge 

Spectrum Date Time
Methane

(ppmv wet)
Formaldehyde 

(ppmv wet)
H2O 
(%v)

Nitrous Oxide 
(ppmv wet)

O2 
(%v wet)

O2
Recovery %

ENG_O2_SYS_0467.LAB 8/18/2022 13:46:00 -0.43 0.015 -0.01 0.06 11.63 98.0%
ENG_O2_SYS_0468.LAB 8/18/2022 13:46:15 -0.17 0.006 0.03 -0.25 11.64 98.1%
ENG_O2_SYS_0469.LAB 8/18/2022 13:46:30 -0.23 0.026 -0.01 0.17 11.64 98.1%
ENG_O2_SYS_0470.LAB 8/18/2022 13:46:45 -0.62 0.011 0.02 -0.23 11.64 98.1%
ENG_O2_SYS_0471.LAB 8/18/2022 13:47:00 0.59 -0.002 0.01 0.51 11.64 98.1%
ENG_O2_SYS_0472.LAB 8/18/2022 13:47:15 0.01 0.011 -0.04 0.34 11.64 98.1%
ENG_O2_SYS_0473.LAB 8/18/2022 13:47:30 -0.06 0.018 0.05 -0.15 11.64 98.1%
ENG_O2_SYS_0474.LAB 8/18/2022 13:47:45 -0.25 0.015 0.00 0.11 11.64 98.1%

Average 11.64
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N2 System Purge

Spectrum Date Time
Methane

(ppmv wet)
Formaldehyde 

(ppmv wet)
H2O 
(%v)

Nitrous Oxide 
(ppmv wet)

O2 
(%v wet)

ENG_N2_SYS_0478.LAB 8/18/2022 13:50:58 0.06 0.020 0.03 0.47 0.10
ENG_N2_SYS_0479.LAB 8/18/2022 13:51:12 -0.07 0.045 0.00 0.05 0.09
ENG_N2_SYS_0480.LAB 8/18/2022 13:51:27 0.02 0.021 0.05 0.39 0.08
ENG_N2_SYS_0481.LAB 8/18/2022 13:51:42 -0.06 0.033 -0.01 -0.01 0.08
ENG_N2_SYS_0482.LAB 8/18/2022 13:51:57 0.20 0.026 0.02 -0.35 0.08
ENG_N2_SYS_0483.LAB 8/18/2022 13:52:12 -0.39 0.048 0.01 0.17 0.07
ENG_N2_SYS_0484.LAB 8/18/2022 13:52:27 -0.92 0.043 0.02 0.40 0.07
ENG_N2_SYS_0485.LAB 8/18/2022 13:52:42 0.26 0.015 0.04 0.20 0.07

Average 0.08

Nitrogen (Zero) Direct Purge to FTIR

Spectrum Date Time
Methane

(ppmv wet)
Formaldehyde 

(ppmv wet)
H2O 
(%v)

Nitrous Oxide 
(ppmv wet)

O2 
(%v wet)

N2_DIR_0487.LAB 8/18/2022 13:57:09 -0.10 0.025 0.02 0.20 0.05
N2_DIR_0488.LAB 8/18/2022 13:59:09 -0.16 0.014 0.01 -0.03 0.05
N2_DIR_0489.LAB 8/18/2022 14:02:14 0.05 0.022 0.01 0.24 0.05
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ANR Pipeline Co, LaGrange IN - TR01 - EPA Method 3A

ANR Pipeline Co, LaGrange, IN
EPA Method 3A Data

8/18/2022 Gas Cylinder ID Concentration Value Initial Response Error OK?
UHPN2 Low 0.00 0.04 0.2% Y
CC175513 Bias 11.80 11.87 0.3% Y
SG9167337BAL Span 21.80 21.74 0.3% Y

System Bias Checks
Run # Concentration Certified Value Analyzer Response Bias Drift

Pre Test Low 0.00 0.08 0.4% n/a
Bias 11.80 11.73 -0.3% n/a

Run 1 Low 0.00 0.09 0.7% 0.5%
Bias 11.80 11.66 -1.2% 1.5%

Run 2 Low 0.00 0.08 0.7% 0.5%
Bias 11.80 11.66 -1.2% 1.5%

Run 3 Low 0.00 0.08 0.7% 0.5%
Bias 11.80 11.64 -1.4% 1.7%

TR01
Calculation O2 (%vd) Calculation O2 (%vd) Calculation O2 (%vd)

Average 15.69 Average 15.72 Average 15.74
Co 0.08 Co 0.08 Co 0.08
Cm 11.70 Cm 11.66 Cm 11.65

Cma 11.80 Cma 11.80 Cma 11.80
 Corrected Average: 15.86  Corrected Average: 15.95  Corrected Average: 15.97

O2

Run #1 Run #2 Run #3
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APPENDIX 

Certificates of Analysis 
 















































Frasure, Anova

From: Frasure, Anova
Sent: Wednesday, June 15, 2022 9:47 AM
To: IDEM Test Protocol
Cc: r5airenforcement@epa.gov
Subject: ANR Pipeline Lagrange CS Test Plan-August 18, 2022
Attachments: Lagrange TR01 test plan 6 11 22.pdf; Lagrange TR01 protocol 5 25 2022 for report.pdf

Anova Frasure | Office Manager  
Main: 219.661.9900 | afrasure@eqm.com 
1280 Arrowhead Ct., Suite 2 | Crown Point, IN 46307 

www.eqm.com 
Email is the best way to communicate to receive immediate assistance. 

 

. This e-mail, and any attachments, contains information that is, or may be, covered by the Electronic Communications Privacy Act, 18 U.S.C. 
2510-2521, and is also confidential and proprietary in nature. If you are not the intended recipient, please be advised that you are legally prohibited from retaining, 
using, copying, distributing, or otherwise disclosing, in part or in whole, this information in any manner. Instead, please reply to the sender that you have received 
this communication in error, and then immediately delete it. Thank you in advance for your cooperation. 





Frasure, Anova

From: Frasure, Anova
Sent: Friday, June 17, 2022 9:19 AM
To: 'r5airenforcement@epa.gov'
Subject: RE: ANR Pipeline Lagrange CS Test Plan-August 18, 2022

Air Compliance Test Scheduling, 

I’m just reaching out to make sure you received the below email and the one for Sulphur Springs that was sent out on 
Wednesday, June 15, 2022.  I usually get a reply back via email, and I have not yet. 

Thanks, 

Anova Frasure | Office Manager | 219.661.9900 | afrasure@eqm.com 

 Frasure, Anova  
 Wednesday, June 15, 2022 9:47 AM 

 IDEM Test Protocol <Test_Protocol@idem.IN.gov> 
 r5airenforcement@epa.gov 

 ANR Pipeline Lagrange CS Test Plan-August 18, 2022 

Anova Frasure | Office Manager  
Main: 219.661.9900 | afrasure@eqm.com 
1280 Arrowhead Ct., Suite 2 | Crown Point, IN 46307 

www.eqm.com 
Email is the best way to communicate to receive immediate assistance. 

As of 6/23/22, there has been no response from EPA R5



. This e-mail, and any attachments, contains information that is, or may be, covered by the Electronic Communications Privacy Act, 18 U.S.C. 
2510-2521, and is also confidential and proprietary in nature. If you are not the intended recipient, please be advised that you are legally prohibited from retaining, 
using, copying, distributing, or otherwise disclosing, in part or in whole, this information in any manner. Instead, please reply to the sender that you have received 
this communication in error, and then immediately delete it. Thank you in advance for your cooperation. 
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1280 Arrowhead Ct., Suite 2, Crown Point, IN 46307  (219) 661-9900 


